Section oJ Odontology
But I would suggest that the compound composite odontome may also arise as an aberration of either the deciduous or permanent tooth-germ, though I cannot produce unimpeachable evidence for this. In the Revue Belge de Stomatologiel for March, 1928, there is a brief account of a compound composite odontome which arose in place of a deciduous canine. It occurred in a child of seven. It was stated that the absence of the deciduous canine was confirmed radiographically. A possible example of the development of a compound composite odontome at the expense of a permanent tooth is the example I quoted of three supernumeraries which appeared in place of an upper first permanent molar. In the absence of a full history and radiographs I am not prepared to give this case as an example of an odontome arising as an aberration of a permanent tooth-germ. but I would suggest tentatively that such an origin is possible and even probable, though the commonest site of origin is from the toothband independently of the normal tooth-germs. I have for some time been investigating the odontomes with a view to trying to work out their evolution. I have therefore seized on the opportunity presented by these cases to offer some preliminary observations which I hope to amplify at a later date.
1 Raison and Ramorino, " Un cas d'odontome chez un enfant de sept ans," Rev. Beige de Stomizatologie, Mars, 1928 . [February 25, 1929 Fractures of the Mandible in, and Posterior to, the Molar Region.
By W. KELSEY FRY, M.C., L.R.C.P.Lond., M.R.C.S., L.D.S.Eng.
ALTHOUGH there have been no revolutionary changes of late years in the treatment of fractures of the mandible, I feel that a discussion on this subject is needed for the following reasons:
(1) Such fractures are becoming more frequent owing to traffic expansion and development, and to the difficulty often experienced in extracting unerupted wisdom teeth.
(2) Although during the war we learnt a good deal on this subject, it still appears to be a "no man's land " between the territories of the general surgeon and of the dental surgeon, with the result that in many cases necessary treatment is delayed.
(3) It is necessary to emphasize the importance of beginning treatment as early as possible for these cases. Cases often occur in which the patient, having a fracture of the mandible, also suffers from concussion and perhaps an open wound on the face; the medical practitioner or general surgeon will treat the concussion and perhaps administer an ansesthetic in order to stitch up the wound, postponing the obtaining of expert advice on the fracture until a later date. The inevitable result of this procedure is that displacement of the fragment occurs, and the treatment in many cases is thus rendered more difficult and prolonged.
(4) To recall the importance of splinting in acute and subacute infection of the mandible in order to prevent pathological fractures, and, if such fractures do occur, to prevent displacement.
(5) To clear up the recent discussion concerning the necessity of splinting fractures in this region. I hope to point out that, although in simple fractures, with little or no displacement, and in many cases of edentulous mandibles, splints may be dispensed with, yet in more difficult cases complete immobilization is essential.
In making this statement I am aware of the teaching of Lucas-Championni6re, which I interpret as not antagonistic to splinting, but as emphasizing the necessity of Drocuring natural function as soon as nnoqihble
Owing to the wide range of this subject I shall limit my remarks to fractures in, and posterior to, the molar region.
Causes.-Before discussing the direct causes of these fractures, we must not forget predisposing conditions, such as subacute infection, and pathological conditions of the mandible requiring extensive operations, when surgical fractures are liable to occur. The forrner condition is most commonly found following the extraction of a molar. The common history of such a case is that the patient had a tooth extracted; this was followed by a swollen face, treatment was delayed and acute osteomyelitis occurred; the case was not splinted and a pathological fracture followed. The lesson to be learnt from this is to splint all cases of extensive osteomyelitis so as to avoid fractures. Another type of case is that of chronic syphilitic necrosis. The history of this is rather different, i.e., the patient, generally an adult, has a chronic infection of the mandible of long standing with numerous sinuses, and a yawn or a fit of coughing fractures the jaw. I have met two such cases in recent years. Fractures resulting from operation are frequent and call for the closest cooperation between the general surgeon and the dental surgeon. When it is found that a fracture is likely to occur (X-ray evidence will usually determine this beforehand) splints should be fitted before operation so that the fragments may be retained in good position. It usually happens in these cases that the dental surgeon is not consulted until after the operation, when the fragments have become displaced and bound down by scar tissue, thus rendering a simple case complex. Complete co6peration in these cases is the deciding factor for success. Other predisposing causes of fractures in this area are unerupted wisdom teeth, and the inherent weakness of the mandible in the region of the necks of the condyle.
The immediate cause may be either a direct or indirect injury, the latter being more common than would at first be suspected. For example, a man receiving an unexpected blow in the right canine region will often sustain not only a fracture in the left canine region but also in the right molar region, especially if there is an unerupted tooth present. On the other hand, if a patient falls upon the point of the chin and instinctively clenches his teeth, the probability is that he will fracture one or both of the necks of the condyles, no fracture taking place at the site of contact. With regard to the more common causes of fractures, such as blows, kicks, etc., a case which came under my care six years ago must be very rare. This was a fracture of the neck of the condyle at birth due to forceps. The case was interesting not only from the cause but from two other points of view as well: (1) The marked lack of growth on the affected side, and (2) the extraordinary way in which the teeth accommodated themselves to the condition, the mandibular and maxillary teeth being in good occlusion. "Goode" refers to the functional and not necessarily to the orthodontic aspect.
Diagnosis.-Diagnosis of fractures in the molar region is usually simple, the well-known signs generally being present; in fractures posterior to this region diagnosis is often more obscure. The signs and symptoms to look for are: (a) deviation of the mandible from the mid-line to the affected side, and (b) (3) Amount of Loss of Bone.-The greater the loss of bone the greater the chances of displacement, other conditions being equal. When there is only a small loss the forward displacement of the posterior fragment brings it into contact with the main fragment, and advantage may be taken of this to obtain good functional results in these cases. Care must be taken, however, that the posterior fragment does not swing too far upwards and lose contact with the main fragment. Fractures of the coronoid process are always due to direct injury, the fractured process being displaced upwards and slightly backwards by the pull of the temporal muscles. In fractures of the neck of the condyle the amount of displacement is again largely dependent upon the force and the direction of the line of fracture. When the force of the blow is partly taken by an accompanying fracture of the horizontal ramas, the fractured Proceedings of theRoyal. Society of Medicine condyle is displaced forwards, inwards and slightly downwards on to the eminentia articularis by the action of the external pterygoid. This is the most common position of the condyle after fracture. If, on the other hand, all the force is taken by the condyle, as in a fall on the chin with teeth clenched, the condyle is forcibly displaced externally so that it may be felt with the fingers, or it is displaced directly inwards, the former being the more common. In all cases of fractured condyles on one side only the main fragment is displaced towards the injured side, but in the case of a double fracture the main fragment is depressed and.the patient presents the obvious deformity of the open bite. (1) Time to Commence Treatment.-The mortality in cases of injury to the mandible is very low and, except where the patient is suffering from other injuries which endanger his life (when the treatment of the jaw injury is a secondary consideration), treatment should begin as soon as possible. Dental splints should be fitted to immobilize the fragments at the earliest possible moment. By so doing the pain is relieved, the chances of sleep enhanced, the danger of sepsis considerably reduced, and the taking of suitable food made easier. Early treatment is specially necessary and almost essential when the soft parts are involved in the injury, otherwise cicatricial contraction of the soft parts rapidly produces increased displacement of the fragments, making the treatment not only prolonged but more difficult, whilst the disfigurement may be considerably increased. Early surgical intervention for wiring or plating, etc., is contra-indicated, because of the great difficulty of obtaining correct occlusion by this method, and because these injuries are nearly always compound, except those high up in the ramus: these cases respond well to ordinary treatment.
(2) Correct Alignment.-In simple fractures of the mandible without loss of bone it is usually easy to get and keep normal alignment and so obtain bony union of the fracture, but where the fracture involves loss of bone correct alignment is more difficult to obtain, as it depends on the position and the amount of bone lost. Where the amount of bone is not more than half an inch, union can usually be obtained by means similar to those used for simple fractures. Where the loss of bone exceeds two inches the chances of primary union are very slight, and the treatment is to hold the fragments in correct alignment whilst awaiting surgical interference in the nature of a bone graft. The chief difficulties in the treatment of fractures with loss of bone occur where this loss is between the two amounts above-mentioned, i.e., between half an inch and two inches. The method of treatment is largely based on the number of teeth lost, either before or at the time of injury, or extracted owing to sepsis. It is obvious that where many teeth have been lost, it is advisable to approximate the fragments (provided the approximation is not so bad as to interfere greatly with the cosmetic appearance), thus retaining the grinding power and obtaining the grinding surfaces by means of artificial dentures so designed and fitted as to furnish the necessary contact with the teeth of the upper jaw. When the patient retains sound teeth, it would not be justifiable, in the light of the recent great advances in the technique of bone-graft surgery, to approximate the fragments and lose natural occlusion, for artificial substitutes can in no way be compared with the natural teeth. The fragments should be held in correct alignment, reliance being placed on bony union being obtained through the possibility of small pieces of bone and periosteum remaining, to form osteo-genetic centres for the supply of new bone to fill up the gap. If the desired bony union is not obtained by these natural means, the case will fall under the category of those suitable for bone-graft operations.
(3) Reduction of Sepsis.-For successful treatment of these cases, it is of the greatest importance that sepsis in the mouth should be reduced to a minimum. This should be effected by the following means: 666 £0 (a) Constant irrigation. -For this purpose it has been found that chloramine T 4 per cent. to 1 per cent.) is the most satisfactory antiseptic, and should be used three-hourly by means of a Higginson's syringe, especially-after meals. (b) Efficient drainage.-It is of the utmost importance in severe injuries in the molat region to establish submaxillary drainage. Should the position of the injury to the soft parts, if any, not be suitable for the purpose, a fresh opening must be made and a drainage tube inserted, care being taken to make the incision well under the mandible to avoid scarring. (c) Removal of septic teeth, and teeth in the line of fracture.-It is essential, in freeing the oral cavity from sepsis, to remove all septic teeth. The treatment of the teeth in the line of fracture has been the subject of much controversy, but it is now almost universally accepted that it is advisable to extract all teeth in the line of fracture as soon after the injury as possible. Lines of fracture are open pathways for the spreading of an infective process, and when teeth are in this line a secondary inflammatory condition of the periodontal membrane is bound to follow, and the epithelial attachment between the buccal mucous membrane and the teeth is broken, this resulting in pockets being formed which always prove a source of sepsi3 and deter bone formation. In a large number of cases under observation it has been remarkable to notice the rapidity with which fractures have united after the teeth involved have been removed; on the other hand it has been equally noticeable, in examining by X-ray old injuries which have not united although the fragments have been in good alignment, that a tooth has been found in the line of fracture, on the removal of which union has rapidly taken place. Fractures will sometimes unite with teeth in the line of fracture even when there is considerable sepsis, but the time taken is prolonged and the chances of pseudo-arthrosis much increased, while the teeth have eventually to be removed because of resulting chronic periodontitis. It has often been observed that when a tooth has been left in the line of fracture, it has resulted in an increased loss of bone from sepsis, with the result that the adjacent tooth becomes involved. Sometimes, however, a tooth is retained on the posterior fragment of the mandible which at first examination would require removal, but it must be remembered that it is extremely important to have a molar tooth left for splinting purposes, and the benefit of retaining it, even for a time, outweighs the septic risks of keeping it. Skiagrams should be taken at intervals during treatment, and the condition of the area round the tooth and the progress of repair carefully observed.
(4) Immobilization of the fragments.-As previously stated, considerable discussion has recently taken place as to the advisability or otherwise of the splinting of these fractures; prolonged splinting is contrary to the teaching of Lucas-Championni6re, and it not only delays union, but frequently causes trismus when the splints are removed. It must be remembered however that spliDting is used for two purposes-(1) to aid reduction of the displacement, and (2) Discussion.-Mr. LEWIN PAYNE expressed his agreement with Mr. Fry's methods, and considered that the emphasis which he had laid upon the importance of early cooperation between the general surgeon and the dental surgeon should be stressed, with a view to the dental surgeon being called in before a considerable amount of 'damage had been done. In illustration of the point, he (Mr. Payne) mentioned that only recently he had had sent to him a boy, aged 6 years, with a swollen lower jaw, with a request for information as to the nature of the trouble. It was found that the boy was suffering from osteomyelitis, and, on the patient being radiographed, an old fracture, which had been in existence probably for some six to nine months, was discovered. The surgeon who had had charge of the case had overlooked that condition altogether. should be applied should be as limited as possible, he agreed that within a fortnight or three weeks most splints could be removed. Mr. F. ST. J. STEADMAN said that he agreed with Mr. Fry in many of his contentions with regard to the necessity of splinting in cases where there was marked displacement of the fragments. In a large number of cases, however, splinting, in his opinion, was quite unnecessary. He never splinted unless absolutely obliged, and failed to see how splinting would prevent a pathological fracture occurring. Cases in which the occlusion was not satisfactory improved strikingly if left to nature.
Mr. H. H. KENSHOLE said that the case shown by Mr. Kelsey Fry, in which a large portion of the miiandible, including the whole ascending ramus and condyle, had been forcibly avulsed, and in which a new ramus had developed, raised the question of regeneration of bone in the mandible. Anatoinists and embryologists stated that this bone grew by a process of " ossification " in membrane, and not by periosteal development, and some general surgeons in consequence went so far as to state that no involucrunm was ever formed following widespread loss of this bone, such as occurred in acute osteomyelitis. In practice, however, it was found that a complete involucrum was formed, and it remained for the anatomists to explain the source of this regeneration.
He (Mr. Kenshole) further asked whether there was any alternative to open operation and wiring in a case similar to the following: a fracture of the mandible ' in. anterior to the ascending ramus, with both jaws totally edentulous. Such a case was treated by a double Gunning vulcanite splint, but the pressure upon the alveolar ridge of the posterior fragment was such as to cause sloughing of it, accompanied by considerable neuralgia.
Mr. F. N. DOUBLEDAY referred to the fact that Sir Francis Palmer had used no other means of splinting but silver wire, with which he had obtained good results. He (Mr. Doubleday) expressed great belief in the covering of the whole of the occlusal surface with the splint, and also, in the taking of impressions in plaster, he used a tray which had been cut down to about one-third of its usual depth. He also advocated the removal of third molars when the fractures occurred through the line of those teeth. Union had taken place within a fortnight in a case of his which, in his view, would not have occurred unless the third unerupted molar had been removed.
Mr. PERCIVAL COLE said that he fully agreed with Mr. Kelsey Fry's plea that the necessity for cooiperation between the general surgeon and dental surgeon should be inore generally recognized. At the same time he contended that the general surgeon was not always at fault; it was possible that the dental surgeon was at times responsible for failure in this respect. He instanced a case of pathological fracture due to extensive osteomnyelitis which had been assiduously treated, without invoking a surgical opinion, in the dental department of a large London hospital. That Mr. Kelsey Fry's protest against the attitude taken up by the general surgeon, particularly in operations on the jaw and the mouth, w-as generally justified he was quite prepared to concede, and he regarded it as a lamentable condition in view of the overwhelming advantages to be obtained from team work, as evidenced in the evolution of maxillo-facial surgery during the war. He suggested that it was high time that stomatology should be recognized in this country as a specialized branch of surgery. He agreed with Mr. Kelsey Fry that fractures of the condyle were due to indirect violence brought about by such an accident as the impact of the chin on the steering wheel of a motor car. It was imnportant to be certain that a fracture of one condyle only had been determined, and he urged the necessity of bilateral X-ray examination in all such cases. He had himself accepted the evidence of a unilateral examination, made in a case referred to him from a provincial town, and was annoyed to find some days later that a more extensive fracture existed on the other side. He was particularly interested in those cases illustrated by Mr. Kelsey Fry, in which fracture was associated with the removal of an impacted wisdom tooth. Correlating these with the very unusual fracture occurring at birth owing to damage by forceps, he could not help commenting on the fact that similar injuries would appear to be determined in adult life by a similar mechanism. He agreed that displacement of the posterior fragment in angle fractures was usually upwards and inwards, but the direction of the violence might bring about a displacement in which the posterior fragment lay outside. He quite agreed with Mr. Kelsey Fry as to the overwhelming advantages of immobilization at the earliest moment. The results which a waiting policy were alleged to attain,-diminution of swelling, diminution of pain and discomfort, and control of sepsis,-were effected more speedily and surely by immediate action, and to this must be added the additional advantage that early and effective immobilization was the best safeguard against the supervention of necrosis and consequent loss of bone, and possible non-union. Mr. Kelsey Fry had demonstrated several cases exhibiting a loss of bone which in his (the speaker's) experience was exceptionally met with in civil practice. He suggested that this condition had actually been brought about by faulty treatment, and would ask Mr. Kelsey Fry whether the suggestion was well founded or not. He agreed that in the treatment of recent fractures, operative measures were to be deprecated, but he maintained that surgical interference of a discriminating nature would enable the dental surgeon to obtain immediate reduction in every case an objective which he, in conjunction with dental colleagues and particularly with his co-worker, Mr. C. H. Bubb, had never failed to attain. The author of the paper had revived, as he was in duty bound to do, the old controversy as to the retention of teeth in the line of fracture. He felt that Mr. Kelsey Fry had to some extent misrepresented the attitude of that small minority of practitioners who had urged retention. Retention had been advocated only when a tooth or the teeth in question were of vital consequence in assisting the operator to obtain a result which their sacrifice would make impossible, or at any rate problematical. He noted that Mr. Kelsey Fry had expressed himself fundamentally in favour of these views, as evidenced particularly by his attitude towards the single tooth in the posterior fragment. He maintained that the author, as representing the majority, had been converted. Mr. Fry had laid special ernphasis on a lantern slide illustrating a case in which an extreme degree of comminution had been followed by rapid consolidation and an excellent result had been obtained. He (the speaker) suggested that provided that one abstained from meddlesome interference, the outcome of such a condition could safely be regarded as favourable, in fact so impressed bad he been with results obtained during the late war in such cases that he had come to regard comminution as a favourable factor in proportion to the amount exhibited.
Mr. GEORGE NORTHCROFT (President) asked Mr. Fry whether, in one case mentioned, where the tooth was fractured through the pulp, the fracture had given rise to considerable neuralgia while it was being splinted.
Mr. KELSEY FRY (in reply to questions raised) said that his usual period for splinting was about two or three weeks. Mr. Steadman had said that the simple fracture required no treatment. Mr. Fry considered that the fifth of the reasons stated for reading the paper met that point. In one of his cases of fractured mandible, Mr. Steadman had referred to the patient as training himself into producing a good occlusion. If a splint had been used, the patient would have had it, and there would have been no need for training. In another case Mr. Steadman had trusted to nature to improve the occlusion. In the paper it had been stated that if the splint were removed at thy psychological moment the patient would himself adjust any slight irregularity. He could not agree with Mr. Doubleday on the question of plaster.
In difficult cases its application was not advisable, and another reason was to be found in the difficulty of securing a fit with splints, as compared with the use of composition for taking the impression. Mr. Percival Cole had referred to a case of pathological fracture. It so happened that an instance of this had been illustrated on the screen to show what should not happen. Mr. Cole had then dealt with immediate reduction, claiming that, in every case undertaken with the surgeon's collaboration, the result was successful. He (Mr. Fry) could not agree with the operation of opening up fresh areas, when reduction could readily be obtained without it. The loss of bone he considered was due to lack of treatment. In the case referred to by the President, the tooth fortunately had not given rise to much pain. He (Mr. Fry) 
